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DETAILED ACTION 

This office action is in response to the amendment filed July 29, 2004. 

Drawings 

The replacement drawing was received on July 29, 2004. This drawing is approved. 

Claim Rejections - 35 USC § 102 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claims 1, 2, 4-7, 11, 14-19 and 23-32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lim et al. (US 6,570,253) 

Regarding claims 1, 15, 16 and 25-32, Lim discloses a first electrode (840), a dielectric 
structure (100) including a substantial amount of niobium oxide (Nb 2 Os) deposited over the first 
electrode, a current leakage inhibiting layer (110) having a thickness of "from several angstroms 
to dozens of angstroms", and a second electrode deposited over the dielectric structure (850) 
(Fig. 6-8; col. 4, In. 18-26; col. 8, In. 1 - col. 9, In. 51). Lim does not explicitly disclose that the 
dielectric structure has an overall capacitance density of greater than 25 nF/mm 2 . However, the 
dielectric structure is formed in the same way as Applicant's dielectric structure, wherein layers 
of aluminum oxide are alternated with layers of niobium oxide that have been deposited using 
ALD such that the layers have a thickness of anywhere from several angstroms to dozens of 
angstroms. Therefore, it appears that the dielectric structure of Lim would inherently possess the 
function of having a capacitance density of greater than 25 nF/mm 2 . See In re Swinehart, 439 
F.2d 210, 212-13, 169 USPQ 226, 229 (CCPA 1971) "where the Patent Office has reason to 
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believe that a functional limitation asserted to be critical for establishing novelty in the claimed 
subject matter may, in fact, be an inherent characteristic of the prior art, it possesses the authority 
to require the applicant to prove that the subject matter shown to be in the prior art does not 
possess the characteristics relied on "); and In re Fitzgerald, 619 F.2d 67, 205 USPQ 594 (CCPA 
1980) (a case indicating that the burden of proof can be shifted to the applicant to show that the 
subject matter of the prior art does not possess the characteristic relied on whether the rejection is 
based on inherency under 35 U.S.C. 102 or obviousness under 35 U.S.C. 103). 

Regarding claims 2 and 17, Lim discloses the dielectric structure is a multilayer structure 
and the current leakage inhibiting layer may include a layer of aluminum oxide (AI2O3) that is 
"dozens of angstroms 5 ' thick and the niobium oxide layer is deposited overlying the layer of 
aluminum oxide (col. 4, In. 18-26). 

Regarding claim 4, Lim discloses the dielectric structure is a multilayer structure and the 
current leakage inhibiting layer may include a layer of zirconium oxide (ZrOi) that is "dozens of 
angstroms" thick (col. 9, In. 28-36). 

Regarding claim 5, Lim discloses the dielectric structure is a multilayer structure and the 
current leakage inhibiting layer may include a layer of silicon oxide (Si0 2 ) that is "dozens of 
angstroms" thick (col. 9, In. 28-36). 

Regarding claims 6 and 7, Lim does not explicitly disclose that the dielectric structure 
has an overall capacitance density of greater than 30 or 50 nF/mm 2 , nor that the leakage current 
density is less than l.OxlO" 7 amps/cm 2 . However, the dielectric structure is formed in the same 
way as Applicant's dielectric structure, wherein layers of aluminum oxide are alternated with 
layers of niobium oxide that have been deposited using ALD such that the layers have a 
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thickness of anywhere from several angstroms to dozens of angstroms. Therefore, it appears that 
the dielectric structure of Lim would inherently possess the function of having a capacitance 
density of greater than 30 or 50 nF/mm 2 and a leakage current density of les than l.OxlO' 7 
amps/cm 2 . See In re Swinehart, 439 F.2d 210, 212-13, 169 USPQ 226, 229 (CCPA 1971) 
"where the Patent Office has reason to believe that a functional limitation asserted to be critical 
for establishing novelty in the claimed subject matter may, in fact, be an inherent characteristic 
of the prior art, it possesses the authority to require the applicant to prove that the subject matter 
shown to be in the prior art does not possess the characteristics. relied on "); and In re Fitzgerald, 
619 F.2d 67, 205 USPQ 594 (CCPA 1980) (a case indicating that the burden of proof can be 
shifted to the applicant to show that the subject matter of the prior art does not possess the 
characteristic relied on whether the rejection is based on inherency under 35 U.S.C. 102 or 
obviousness under 35 U.S.C. 103). 

Regarding claims 1 1 and 24, Lim discloses the dielectric structure is formed by ALD 
(col. 5, In. 17-21). 

Regarding claims 14 and 23, Lim discloses the dielectric structure is a multilayer 
structure and the current leakage inhibiting layer includes at least two separate layers of a current 
leakage inhibiting material and at least one layer of niobium oxide (Nb 2 0 5 ) interposed between 
the layers of current leakage inhibiting material (col. 8, In. 5-60). 

Regarding claim 1 8, Lim discloses forming a protective cap layer (aluminum oxide) over 
the current leakage inhibiting material and the niobium oxide via ALD. 

Regarding claim 19, Lim discloses forming a lower electrode over the substrate before 
depositing the current leakage inhibiting material and the niobium oxide. 
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Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lim et al. (US 
6,570,253) in view of Won et al. (US 6,653,186). 

Regarding claim 3, Lim discloses the dielectric structure is a multilayer structure and the 
current leakage inhibiting layer may include aluminum oxide or tantalum oxide. However, Lim 
does not disclose that the current leakage inhibiting layer may include hafnium oxide. Like Lim, 
Won discloses a capacitor which has a dielectric layer in between the upper and lower electrodes 
and the dielectric layer may include aluminum oxide or tantalum oxide. Won discloses that in 
addition to aluminum oxide or tantalum oxide, the capacitor dielectric layer (current inhibiting 
layer) may include hafnium oxide (Hf02) (col. 4, In. 26-38). At the time of the invention, it 
would have been obvious to one of ordinary skill in the art to substitute hafnium oxide for the 
aluminum oxide or tantalum oxide of Lim because Lim teaches that a variety of different 
dielectric materials may be used and Won teaches that hafnium oxide may be substituted as an 
equivalent for aluminum oxide or tantalum oxide. 

Claims 8 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lim et 
al. (US 6,570,253) in view of Ishibashi et al. (US 6,150,690). 

Regarding claims 8 and 20, Lim discloses that the niobium oxide may be deposited 
against the electrode but Lim does not disclose of what material electrode is made. Like Lim, 
Ishibashi discloses a capacitor which has a dielectric layer in between the upper and lower 
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electrodes and the dielectric layer may include tantalum oxide (col. 4, In. 18-30). Ishibashi 
discloses that an upper or lower electrode made of NbN can successfully be used with such a 
dielectric layer (col 12, In. 4-12). At the time of the invention, it would have been obvious to 
one of ordinary skill in the art to form the upper or lower electrode of Lim of NbN because Lim 
does not teach any particular material from which the lower electrode must be made, and 
Ishibashi teaches that an upper or lower electrode made of NbN can be successfully used with a 
dielectric layer made of tantalum oxide. 

Claims 9 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lim et 
al. (US 6,570,253) in view of Basceri et al. (US 6,586,796). 

Regarding claims 9 and 21, Lim discloses that the niobium oxide may be deposited 
against the electrode, but Lim does not disclose of what material the lower electrode is made. 
Like Lim, Basceri discloses a capacitor which has a dielectric layer in between the upper and 
lower electrodes and the dielectric layer may include aluminum oxide or niobium oxide (col. 4, 
In. 18-30). Basceri discloses that a lower electrode made of WN or TaN can successfully be 
used with such a dielectric layer (col. 3, In. 58-67). At the time of the invention, it would have 
been obvious to one of ordinary skill in the art to form the lower electrode of Lim of WN or TaN 
because Lim does not teach any particular material from which the lower electrode must be 
made, and Basceri teaches that a lower electrode made of WN or TaN can be successfully used 
with a dielectric layer made of aluminum oxide or niobium oxide. 

Claims 10 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lim et 
al. (US 6,570,253) in view of Lin et al. (US 6,593,180). 
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Regarding claims 10 and 22, Lim discloses that the niobium oxide may be deposited 
against the electrode, but Lim does not disclose of what material the electrode is made. Like 
Lim, Lin discloses a capacitor which has a dielectric layer in between the upper and lower 
electrodes and the dielectric layer may include niobium oxide (col. 3, In. 45-61). Lin discloses 
that an electrode made of platinum (Pt) can successfully be used with such a dielectric layer (col. 
3, In. 58-67). At the time of the invention, it would have been obvious to one of ordinary skill in 
the art to form the electrode of Lim of Pt because Lim does not teach any particular material 
from which the electrode must be made, and Lin teaches that an electrode made of Pt can be 
successfully used with a dielectric layer made of niobium oxide. 

Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lim et 
al. (US 6,570,253) in view of Gutsche et al. (US 6,693,016). 

Regarding claims 12 and 13, Lim does not disclose what the first and second electrode 
are made of nor the way in which the electrodes are formed. Lin does disclose that the dielectric 
structure is formed by ALD. Like Lim, Gutsche discloses a capacitor which has a dielectric 
layer such as AI2O3, Zr 2 C>3, Ti02, and Ta 2 0 5 deposited by ALD in between the upper and lower 
electrodes (col. 6, In. 49 - col. 8, In. 10). Furthermore, Gutsche teaches that both upper and 
lower electrodes to be used in conjunction with these dielectric layers, may also be deposited by 
ALD (col. 6, In. 49 - col. 8, In. 10). At the time of the invention, it would have been obvious to 
one of ordinary skill in the art to use ALD to deposit the upper and lower electrodes of the 
capacitor of Lim in a single processing cycle of an ALD reaction chamber because Lim discloses 
using ALD to deposit the capacitor dielectric structure and using the same deposition process to 
form both the electrodes and the dielectric structure, as is taught by Gutsche, simplifies the 
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fabrication of the capacitor as well as provides greater efficiency in the throughput of the 
semiconductor chip, as opposed to using two or three different processes in two or three separate 
reaction chambers and processing cycles to deposit the lower electrode, the dielectric structure 
and the upper electrode. 

Response to Arguments 
Applicant's arguments filed July 29, 2004 have been fully considered but they are not 
persuasive. 

Regarding the rejection of claims 1, 16, 27 and 30 as being anticipated by Lim, Applicant 
argues that not all of the embodiments taught by Lim inherently have the limitations of the 
particular range of capacitance densities and leakage currents recited by Applicant's claims. The 
basis of the Examiner's position that the structure of Lim would inherently possess these 
limitations is that Lim using materials (dielectric layers) having the same composition as those of 
the Applicant and Lim also discloses forming these material layers to have a thickness within a 
range that overlaps that of the Applicant. In the arguments, Applicant states, "For example, 
some of the dielectric structures proposed by Lim et al. have a leakage current inhibiting layer 
thicker than 45 angstroms and, thus, may not achieve a capacitance density of greater than 25 
nF/mm . Similarly, some of the dielectric structures proposed by Lim et al. have an overall 
thickness of less than 49 angstroms and, thus, may not achieve the low leakage current densities 
claimed by applicant." (emphasis added). Applicant's position seems to be that some of the 
embodiments Lim teaches do meet the claimed capacitance densities and leakage currents and 
some don't. Disclosure of some embodiments which may not inherently possess these 
limitations does not preclude anticipation when the disclosure also recites embodiments that do 
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inherently possess these limitations. Applicant has provided no evidence that the capacitor of 
Lim having the materials with the thicknesses deposited in the range recited by both Lim and 
Applicant fails to inherently possess the capacitance densities and leakage currents claimed by 
Applicant. Thus, the rejections of these claims are maintained. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, arid any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christy L. Novacek whose telephone number is (571) 272-1839. 
The examiner can normally be reached on Monday-Thursday and alternate Fridays 7:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

CLN 

November 15, 2004 
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